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Toward a Better Understanding of...

Hypoxia Tolerance and Respirometry in
Mormyrid Electric Fish
Emily Lopez-Ichikawa
Mentor: Bruce Carlson
Animals, such as humans, that have evolved to have a large brain relative to their body
size likely do so at a cost. Larger brains require more resources than smaller ones, and the
leading hypotheses explaining how organisms can allocate more resources to the brain
are that a species must either increase its overall consumption or must reduce resources
used in other high-demand organs, such as the gut. We hypothesize that, while specieswide evolutionary adaptations may involve a tradeoff of resources allocated to different
“expensive” organs, within a highly encephalized species, organism with a smaller brain
to body ratio will have a lower rate of oxygen consumption and higher hypoxia tolerance.
To test this, I carried out research on the mormyrid family of electric fish, which contains
species that vary in level of encephalization. Thus, they are an ideal system to explore the
tradeoffs of evolving a large brain relative to body size. To determine whether a larger
brain correlates to an increased oxygen consumption and decreased hypoxia tolerance
within a species, I performed respirometry and hypoxia experiments on fish with
varying brain to body mass ratios from multiple species of mormyrids with differing
degrees of encephalization. The results of these experiments are likely to contribute to
our understanding of the evolutionary tradeoffs of extreme encephalization, such as that
observed in humans and mormyrid fish.
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